Little is known about the moderators and mediators of change in online pain interventions based on cognitive-behavior therapy (CBT). We hypothesized that the effects of pain-ACTION.com, an online pain self-management program, on painrelated outcomes would be mediated by changes in depression, anxiety, and stress, as well as the use of coping strategies. We also examined potential moderators of change.
and depression, as well as improving health-related quality of life. 10 Recently, several studies have provided support for online self-management programs for pain and other health conditions. [11] [12] [13] These programs typically focus on the development of coping skills, emotional management, interpersonal functioning, and improving communications with peers, family members, and medical professionals. 14 Studies indicate that online self-management programs for pain are effective in reducing pain severity, pain-related interference and emotional burden, perceived disability, catastrophizing, pain-induced fear, depression, anxiety, and stress. [15] [16] [17] [18] A systemic review of 11 web-based CBT interventions for chronic pain showed small pain reductions compared with waitlist controls, but better attitudes toward pain, an increase in social and work activities, and better clinical outcomes related to depression and anxiety. 19 An understanding of the process of therapeutic change is facilitated by analytical tests, mediation, and moderation. 20, 21 For example, Turner et al 8 investigated the mediators and moderators of a face-to-face CBT intervention for temperomandibular pain and found that pretreatment to post-treatment changes in pain-related beliefs mediated the effects of CBT on pain and disability 1 year following the intervention. Holroyd et al 22 found that selfefficacy moderated treatment outcomes with chronic tension-type headache. Although online CBT interventions are promising, little is known about what type of patient benefits most. 23 Over the past few years, we conducted separate randomized control trials (RCTs) of 3 online modules of painACTION.com, a CBT-oriented, self-management website for patients with chronic pain: BP, 24 neuropathic pain (NP), 25 and arthritis pain (AP). 26 All 3 studies found positive outcomes for the experimental group participants compared with controls, but the significant outcomes varied by pain patient population. Specifically, improvements were found in worst pain (BP, NP), pain severity (NP), pain interference (NP), percent overall work impairment (NP), self-efficacy (NP, AP), stress (BP), global impression of change (BP, NP, AP), pain catastrophizing (AP), and depression (NP). In addition, there were significant findings for coping strategies, including coping self-statements (BP, AP), relaxation (AP), social support (BP), and resting and guarding (NP).
To date, there have been no studies examining mediators or moderators of pain outcomes using online interventions based on CBT or self-management. In particular, little is known about: (1) therapeutic mechanisms that lead to improvement (mediator effects), and (2) the relationship between patient characteristics and treatment response (moderator effects). As with Turner et al, 8 we expected important mediating effects but with different mediators.
We hypothesized that the effects of painACTION.com on pain-related outcomes would be mediated by changes in: (1) levels of depression, anxiety, and stress, and (2) the use of coping strategies. The moderation analysis was exploratory, so no hypotheses were formed. To conduct these analyses, we first assessed the efficacy of the intervention for the combined sample and then examined the moderators and mediators of treatment effects.
METHODS
The current study includes a combined sample of participants from 3 RCTs performed to test the efficacy of painACTION.com, an online self-management intervention program for patients with chronic pain. This secondary data analysis was performed in 2 stages: first, the efficacy of the painACTION.com intervention program and moderators of the intervention effects (study 1) were evaluated using the pooled sample of all participants (N = 668). Next, we explored the mediators of intervention outcomes (study 2) by evaluating whether the intervention effects on the primary outcomes, pain severity, and global impression of change, were mediated by coping strategies or emotional functioning.
STUDY 1-EFFICACY OF painACTION.COM INTERVENTION PROGRAM

Participants and Procedures
The inclusion criteria across studies were: (1) age 18 years or older; (2) self-report physician diagnosis of chronic pain because of the type of pain per study: BP, NP, or AP;
(3) English-speaking; and (4) reliable access to the Internet and e-mail. Participants who had a history of psychiatric hospitalization in the past year or were registered in a previous painACTION.com RCT were excluded from the study. The samples for these studies were mostly recruited online. The BP study also recruited participants from a pain clinic using flyer postings and referrals. The AP study also recruited participants using flyers at community locations (eg, senior citizen centers). All participants signed informed consent forms. Participants were allocated to either the experimental condition (painACTION.com) or a control condition by stratified randomization to ensure group equivalence on preselected variables (eg, gender, race and age in the BP study). The participant flow through the studies can be found in the CONSORT chart ( Fig. 1 ).
Experimental and Control Conditions
painACTION.com is based on the principles of CBT and teaches pain self-management by reducing counterproductive beliefs and self-statements; enhancing management of depression, anxiety, and stress; increasing social support for pain management; and collaborating with pain treatment providers. painACTION.com includes: (1) selfassessments with tailored, real-time feedback; (2) an online pain tracker; (3) interactive skill-based lessons; and (4) media-rich content (videos, interactive tools). Participants randomized to the intervention condition were directed to use the program at least twice a week for 4 weeks, then at least once a month for 5 months for a total of 6 months. The median time spent on the website was 215 minutes (interquartile range: 57 to 387 min).
Control participants were not given an interactive, online intervention. In the BP and NP studies, participants were mailed or emailed a pain-specific guide that was representative of typical print materials given to patients with their conditions. In the AP study, control participants were put on a waitlist and given the online intervention after the study was completed. All participants in the study were told to maintain their regular treatment regimens and were free to change or try new treatments as they saw fit. These treatments were not controlled for as treatment regimens for pain are participant specific and based on need and level of adherence.
Measures
The 3 pain studies included various measures to assess for outcomes of interest. Measures created for specific types of pain were used in the original studies to allow for the most accurate measure of outcome variables. For this analysis, we included only the variables that were consistently measured in all 3 studies.
Brief Pain Inventory-Short Form (BPI-SF) 27
This self-report measure uses a 0 to 10 numeric rating scale to obtain information on 2 subscales: the intensity of pain and the degree to which pain interferes with daily function. The Pain Severity Score uses 4 items (worst, least, average, and current pain) to measure the average level of pain intensity for the patient. The Pain Interference Score uses 7 items to measure how much pain interferes with daily life, such as general activities, mood, walking, work, relationships, sleep, and enjoyment of life. The BPI's reliability and validity were first established in patients with cancer pain but have now been demonstrated in multiple types of chronic noncancer pain. [28] [29] [30] 
Patient Global Impression of Change Scale (PGIC) 31
This scale is a measure of participant's perception of improvement because of an intervention. The measure contains a single, self-rated item on a 7-point scale, from "very much improved" to "very much worse." The PGIC has been widely used in chronic pain research 32 and improvement on this scale has been linked to reduced chronic pain intensity.
Depression Anxiety Stress Scales (DASS-21) 33
The DASS is a 21-item questionnaire that measures negative emotional states, and is comprised of 3 subscales: depression, anxiety, and stress. The DASS has continually been shown to have high reliability and validity across multiple studies. [34] [35] [36] [37] This measure has been shown to produce meaningful discriminations in a variety of settings and demonstrates changes in states over time during treatment.
Chronic Pain Coping Inventory (CPCI-42) 38
The CPCI is an empirically validated scale designed to rate the use of behavioral and cognitive coping strategies. This measurement consists of subscales representing 8 types of strategies which are typically targeted for change in multidisciplinary pain treatment programs: guarding, resting, asking for assistance, relaxation, task persistence, exercise/stretching, seeking social support, and coping selfstatements. This 42-item self-report instrument asks the individual to indicate the frequency with which they use coping strategies to mitigate their pain. The CPCI-42 shows strong reliability and validity demonstrated by high correlations between the original and abbreviated CPCI scales (Cronbach a all 0.70 or above), high internal consistency, and test-retest reliability.
Statistical Analysis
Descriptive statistics were computed for demographic variables from the pooled sample as well as stratified by the study (BP, NP, and AP). Pooled analyses of the mean differences between conditions (experimental vs. control) over time on the study outcomes were performed using a generalized linear mixed model approach. Mixed models were used because of the ability to incorporate clustering of individuals within studies as well as covariance among repeated measures. Moreover, this approach automatically handles missing data by maximum likelihood. 39 Each model included the fixed effects condition (experimental vs. control), time (baseline, 1-month follow-up, 3-month follow-up, and 6-month follow-up), and condition-by-time. The models treated time as a repeated measures variable to allow for covariation across timepoints and study as a random intercept to account for within-study clustering. Statistical focus of these analyses was the interaction effect, conditionby-time, as this effect tests differences between conditions over time. PGIC was compared at each follow-up assessment between the experimental and control condition using t tests.
Moderators of the Intervention Effects
Moderation analyses tested whether the association between the intervention and the outcome was differential across levels of certain key covariates including gender, age ( r50 y vs. >50 y), race (white vs. nonwhite), baseline pain intensity (average baseline pain r6 vs. >6), and pain condition (BP vs. NP vs. AP). These exploratory models were conducted using generalized linear mixed model procedures (described in the section above), with the exception of adding the variable of interest (eg, gender) and higher order interaction effects (eg genderÂ time, genderÂcondition, genderÂ conditionÂtime). Statistical focus of these analyses were the higher order interaction effects (genderÂ conditionÂ time).
If the higher order interaction effect was statistically significant, post hoc tests were performed with multiplicity adjustments using the simulation technique in LSMESTI-MATE statement in SAS 9.3 40 ; p-values reported for post hoc comparisons were corrected for type I error. The level of significance for hypothesis testing was set at a = 0.05 for each analysis. Data analyses were performed in SAS 9.3. Analyzed Experimental (n = 326) * * Analyzed Control (n = 342) * * FIGURE 1. Consolidated standards of reporting trials flow diagram. *Participants in the back pain study were given baseline and then randomized. Participants in the arthritis and neuropathic pain studies were randomized and then given the baseline assessment. In the neuropathic pain study, 25 eligible consented participants did not complete the background assessment and therefore were not randomized. **For analysis, 10 participants (1 control, 9 experimental) in the back pain study were removed from the study for various reasons (illness, illiterate, in multiple studies, no data, used for usability, and used multiple names). Further, because of technical reasons data from 9 participants in the back pain study were missing, hence excluded from analysis (2 control, 7 experimental).
The GLIMMIX procedure was used wherever mixed model approach was applied. 41 
RESULTS
Participant Characteristics
The total study sample comprised 668 eligible participants from the 3 RCTs: BP (n = 190), NP (n = 250), and AP (n = 228). The majority of the study sample was female (72.6%) and white (88.8%), with a mean age of 48.7 years (SD = 11.7). Approximately half of the participants were college graduates (50.9%) and half were married (55.5%). At baseline, the mean self-reported level of current pain of the study sample was 5.3 (SD = 2.2).
There were 326 participants in the experimental group and 342 in the control group. There was no significant difference in age, gender, race, education level, marital status, income, or pain at baseline between these 2 groups (Table 1) . Participants in the BP study were younger (M = 45.6 y; SD = 11.8) than the participants in the AP (M = 49.9 y; SD = 11.6) and NP studies (M = 50.2 y; SD = 11.4), whereas the percentages of female individuals were greater in the NP study (80.0%) in comparison with AP (68.4%) and BP (67.9%) studies. Of the 668 participants, 492 (experimental, n = 231; control, n = 261) completed all the study assessments. A combination of loss to follow-up and partial assessments resulted in a 26.5% attrition rate (n = 176). A comparison of these groups on demographic variables and baseline study measures revealed only 1 significant difference: frequency of use of social support as a coping strategy (completers: M = 2.9; SD = 1.9; vs. noncompleters: M = 2.6; SD = 1.8).
Efficacy of painACTION.com Intervention Program
Participants in the painACTION.com experimental condition, as compared with the control group, evidenced a significantly greater mean change over time on reported pain severity, emotional functioning (depression, anxiety, stress), use of chronic pain coping strategies, and global impression of change. In comparison with the control group, the experimental group evidenced significantly greater improvement over time, which was more pronounced at the 6-month follow-up.
Pain Severity
Change over time was noted for pain severity as measured by the BPI but not for pain interference. Specifically, significant overall effect of condition-by-time was noted for pain severity (F-test = 4.04, p = 0.007) and its subscales: current pain (F-test = 3.67, p = 0.0117) and average pain (F-test = 2.84, p = 0.0367). Post hoc comparisons revealed that the participants in the experimental condition reported a greater decrease in (1) pain severity score from baseline to 6-month follow-up (t = À3.14, p = 0.0049); (2) current pain from baseline to 1-month follow-up (t = À3.09, p = 0.0058) and 6-month follow-up (t = À 2.60, p = 0.0259); and (3) average pain from baseline to 6-month follow-up (t = À 2.78, p = 0.0157), as compared with the control participants.
Emotional Functioning
Significant overall effect of condition-by-time was noted for all 3 subscales of the DASS (depression: Ftest = 6.32, p = 0.0003; anxiety: F-test = 2.75, p = 0.0416; stress: F-test = 6.32, p = 0.0003). The experimental group showed a significant reduction in (1) depression from baseline to 3-month follow-up (t = À2.58, p = 0.0262) and 6-month follow-up (t = À 4.30, p < 0.0001); (2) anxiety from baseline to 3-month follow-up (t = À2.27, p = 0.0489) and 6-month follow-up (t = À 2.80, p = 0.0141); and (3) stress from baseline to 1-month follow-up (t = À2.50, p = 0.0328), 3-month followup (t = À3.56, p = 0.0010), and 6-month follow-up (t = À4.10, p < 0.0001).
Coping Strategies
Experimental participants reported a significantly greater frequency of using 3 coping strategies (coping selfstatements [F-test = 4.72, p = 0.0028], relaxation [F-test = 6.93, p = 0.0001], and social support [F-test = 3.63, p = 0.0125]). Post hoc comparisons revealed that the experimental group showed a significant increase in using (1) coping self-statements from baseline to 1-month followup (t = 2.46, p = 0.0366), 3-month follow-up (t = 3.70, p = 0.0006), and 6-month follow-up (t = 2.57, p = 0.0274); (2) relaxation from baseline to 3-month follow-up (t = 4.29, p < 0.0001) and 6-month follow-up (t = 3.62, p = 0.0008); and (3) social support from baseline to 3-month follow-up (t = 3.16, p = 0.0048) and 6-month follow-up (t = 2.37, p = 0.0475).
Patient Global Impression of Change
As expected, the experimental group reported a significantly greater global impression of change as compared with the control group at 1-month follow-up (t = 5.08, p < 0.0001), 3-month follow-up (t = 4.05, p < 0.0001), and 6-month follow-up (t = 5.70, p < 0.0001) ( Table 2 ).
Moderators of Intervention Effects
Gender and race moderated the relationship between the intervention and outcomes, although no clear patterns emerged. Pain condition, baseline pain intensity, and age did not moderate the intervention effects on outcomes. Post hoc comparisons revealed a significant reduction in current pain among males at 3-month (t = À 3.16, p = 0.0096) but no such change was noted among females. White participants evidenced reduction in worst pain at 6-month followup (t = À 2.95, p = 0.0191) but no such change was seen in nonwhites.
STUDY 2: MEDIATION OF INTERVENTION EFFECTS
Statistical Analyses
Various methodologies have been applied to examine mediation in longitudinal repeated measures studies including recent advancement in: (1) generalized estimating equations 42 and (2) structural equation model 43, 44 procedures. We based our approach on the methods described by MacKinnon 44 and Cappelleri et al 43 but we applied generalized linear mixed models, which also accounts for withinsubject covariance longitudinally. We tested the hypothesis that changes in specific process variables would mediate the effects of intervention on each outcome over time. The putative mediators were coping (CPCI) and emotional functioning (DASS) and the outcomes were pain severity and PGIC. Mediation models were constructed using the following steps.
First, the intervention effect on each outcome over time (total effect) was examined by modeling condition, time, and condition-by-time as the independent variables. Second, the intervention effect on each mediating variable over time was examined by modeling condition, time, and condition-by-time as the independent variables. Finally, the full mediation model was constructed, which included condition, mediator, time, condition-by-time, and mediator-by-time as the independent variables. If the F-tests for condition-by-time in the first 2 models were significant, mediation was examined by the interaction effect mediator-by-time (indirect effect) in the third model, as this tests the effect of the putative mediator on the outcome over time beyond the direct intervention effects over time. To infer mediation, the above 3 F-tests must be significant. Partial mediation is present if the F-test for condition-by-time in the full mediation model is significant (ie, the direct effect of intervention over time is significant). There is full mediation if the F-test for condition-by-time in the full mediation model is nonsignificant (ie, the direct effect of intervention over time is nonsignificant). All models treated time as a repeated measures variable to allow for covariation within subjects across timepoints and used study as a random intercept to account for withinstudy clustering. It should be noted that mediation models for outcome PGIC exclude baseline assessment as this was not measured at baseline. The level of significance for hypothesis testing was set at a = 0.05 for each analysis. Data analyses were performed in SAS 9.3 using the GLIMMIX procedure.
RESULTS
Mediation Effects
The total intervention effects on outcomes pain severity and global impression of change were significant, that is, participants in the experimental group showed significantly greater change on pain severity (F-test = 4.04, To infer mediation, the following type III tests of effects (F-test) must be statistically significant: (1) intervention (total) effect over time on outcome pain severity; (2) intervention effect over time on mediator (not shown in table); and (3) mediating (indirect) effect over time on outcome pain severity in the mediation model. For example, in this table stress mediates the intervention effects on pain severity as the following tests are significant: (1) intervention (total) effect over time on outcome pain severity (F-test = 4.04, p = 0.0070); (2) intervention effect over time on stress (F-test = 6.32, p = 0.0003; not shown in table); and (3) mediating (indirect) effect over time on outcome pain severity in the mediation model (F-test = 3.73, p = 0.0108). p = 0.007) and global impression of change (F-test = 4.39, p = 0.0125) over time as compared with the control group. Results from the full mediation model with the overall F-test and b-coefficients of the direct effect of pain-ACTION.com intervention on each outcome and the indirect effects through each mediator variables are presented in Tables 3 and 4 . Table 3 shows that stress fully mediated the intervention effect on pain severity over time as all 3 tests of mediation were significant: (1) intervention (total) effect over time on outcome pain severity (F-test = 4.04, p = 0.0070); (2) intervention effect over time on stress (Ftest = 6.32, p = 0.0003; not shown in table); and (3) mediating (indirect) effect over time on outcome pain severity in the mediation model (F-test = 3.73, p = 0.0108). It is worth noting that although not statistically significant, the indirect effect of depression over time (indirect effect: F-test = 2.40, p = 0.0659) in the full mediation model attributed to a reduction in the condition-by-time effect (direct effect: Ftest = 2.04, p = 0.1067). Anxiety and the coping strategies (ie, coping self-statements, relaxation, and social support) did not mediate the relationship between the intervention and pain severity over time.
Pain Severity
Global Impression of Change
Depression, anxiety, stress, and coping strategies (ie, coping self-statements, relaxation, and social support) did not mediate the relationship between intervention and PGIC over time. The indirect effect of stress on PGIC over time in the full mediation model was close to statistical significance a = 0.05 (F-test = 2.99, p = 0.0508). Of note, although the indirect effect of anxiety on PGIC is statistically significant, anxiety did not mediate the intervention effects on PGIC as the second mediation criteria (intervention effect over time on anxiety; F-test = 0.54, p = 0.5835) was not met. Although it is debatable whether this criterion is an absolute requisite to determine mediation, we chose to be conservative in our tests of inference.
DISCUSSION
We are unaware of other studies that have examined mediators and moderators of online CBT-based and selfmanagement-based interventions. Through the examination of important mediators such as emotional factors (depression, anxiety, stress) and coping behaviors, this study extends the work of Turner et al, 8 who found that cognitive factors such as pain beliefs (control over pain, disability, and pain signals harm), catastrophizing, and pain management selfefficacy mediated the effects of CBT. As hypothesized, an emotional factor (ie, stress) mediated pain severity. As in Turner et al, 8 this study did not reveal any notable results with regard to moderators. First, we conducted pooled analyses of all three study samples to test our hypotheses that, in comparison with the control group, the use of painACTION.com leads to significant reductions in pain, increased use of adaptive coping strategies, and enhanced emotional functioning over time. These hypotheses were supported. The finding that the impact of painACTION.com appears to increase more at longer follow-up duration was unexpected. There were more significant changes in outcomes for pain, emotional functioning, and coping skill usage at longer follow-ups. There were significant differences in current pain between experimental and control participants at 1-month followup. The impact was even greater at the 6-month follow-up, with significant differences between experimental and control groups in least pain, current pain, average pain, and pain severity scores. This pattern was repeated with emotional functioning, as there were significant between-group differences in stress at the 1-month follow-up but all 3 DASS subscales (depression, anxiety, and stress) improved significantly at 3-month and 6-month follow-ups. Experimental participants reported a significantly greater frequency of using coping strategies (coping self-statements, relaxation, and social support) at 3-month and 6-month follow-up in comparison with the controls. Experimental participants cited significantly higher ratings of perceived global impression of change than controls at 6-month follow-up. It is interesting to note that the median time spent on the website was 215 minutes, so these results were obtained with a minimal time compared with face-to-face CBT interventions that typically require 12 weeks. We do not know what differences might have been found if similar content was delivered in a face-to-face manner.
The reasons for the pattern of these results, showing early initial differences between the groups in ratings of current pain and stress, with greater improvement over time for the experimental group in other measures, is unclear. It may be that exposure to the intervention increased hope and perceived control over pain, which had an early effect on ratings of current pain and stress. Although we did not measure daily use of skills, the larger effects over time may have resulted from increased use of newly acquired skills. These results are different from those of an online wellness program that found a decrease in pain intensity over 6 months but found no decrease in ratings of stress over the same period. 45 Future qualitative studies might assist in a greater understanding of participants' attributions of increased effect of the intervention over time.
The moderation analyses conducted in study 1 revealed no clear patterns except for some indications of greater pain reductions in male and white participants. The lack of moderation findings is consistent with previous pain studies. 7, 8, 46 These findings may be interpreted in positive terms, suggesting that painACTION.com may be helpful to people experiencing pain irrespective of personal characteristics. In addition, the type of pain experienced by participants was not found to be a moderator of intervention effects. This result is not surprising as CBT and self-management has been shown to be effective with a variety of medical illnesses and types of pain. 47 Alternatively, the lack of findings from the moderation analyses could be because of inadequate sample size for the 3-way interaction conducted and the composition of the sample (eg, predominantly white women).
The pattern of results from the mediation analyses partially supported our hypotheses that emotional factors may exert an important effect. In this analysis, stress mediated the relationship between painACTION.com intervention and pain severity. The link between pain and stress has long been supported in the literature, 48, 49 to the extent that cognitive-behavioral stress management has been used as a treatment for chronic tension-type headaches. 22 Although not statistically significant, a similar trend was noted for depression. Global impression of change was not mediated by any emotional functioning or coping, although stress showed a nonsignificant trend. This finding was unexpected. As discussed earlier, the change in global impression of change in the experimental group may have been related to a variable we did not study, such as hope or perceived control over pain. Unlike some of the other constructs measured in this study, PGIC is highly subjective and may be affected by treatment effects and expectations. 50 Overall, results from our study extend the importance of addressing stress in online interventions.
Coping was not a significant mediator of treatment outcome, and this finding conforms to previous studies of CBT delivered in a traditional format. 8 Several possible explanations for our results exist. It appears that one's perceptions of personal coping (such as control beliefs, selfefficacy) exert a more influential meditational role than does the self-reported performance of coping behaviors. 51 Alternatively, the effectiveness of pain coping behaviors, even well-practiced and wellness-focused ones, may be more dependent on pain levels than behavioral competence (eg, very high pain levels may render coping behaviors ineffective). Future research is needed to more fully understand potential mediating roles of emotional factors and coping in the context of chronic pain.
This study possesses some distinct advantages over previous meditational studies of CBT treatments and pain. First, this is the first study that has examined mediators and moderators of an online CBT pain intervention. It appears that online interventions based on CBT principles may affect some of the same dimensions targeted by face-to-face CBT treatment. Second, this study examines pooled data from 3 types of pain (BP, NP, and AP), which addressed the lack of power that has been a limitation in previous work in mediator and moderator analyses with pain. Third, the emphasis of painACTION.com on self-management, which is consistent with current psychosocial approaches, 52 may provide some understanding of how stress can exert a meditational effect.
The present study also has several limitations. First, although we measured self-efficacy in all 3 studies, the measures were specific to pain types. In addition, catastrophizing was not measured in the NP study. As a result, these data could not be combined. Previous researchers have found that these 2 cognitive factors are critical in explaining the effects of CBT on pain. 8 However, we were able to evaluate other important mediators-emotional status and coping skills-that are commonly addressed within CBT and self-management programs. Second, there was a 26% attrition rate because of a combination of loss to follow-up and partial missing data. Our analysis indicated no meaningful significant differences between completers and noncompleters, and our rate of persistence is toward the upper range of studies of online psychological interventions. 53 Third, participants in the 3 studies continued their normal pain treatment regimens, but their use of pain medication and other treatments were not tracked. It is possible that positive treatment outcomes may be at least partially because of the effects of other concurrent treatments, but it may also be possible that patients whose concurrent treatments were working may not have been motivated to be study participants. Unfortunately, we are not able to assess these possibilities given the available data.
Clinically, the present study adds to the literature showing the importance of stress in mediating changes in outcome of an online self-management intervention for several chronic pain conditions. Clinicians have long been aware of the importance of attending to emotional factors and in the treatment of patients with chronic pain. 47, 54 This study provides support for online CBT and self-management websites that may be helpful in supporting the clinical goals pain clinicians have for their patients. In addition, in the absence of interdisciplinary health professionals with training in CBT and self-management, health providers should consider recommending a site that supports outcomes consistent with ideal interdisciplinary clinical care. Finally, because of the lack of moderator findings, this study suggests that patient characteristics may be less important in pain management than the cognitive, emotional, and behavioral factors that change in response to treatment.
